Endophytic bacteria play an important role in agriculture by improving plant performance and adaptation against biotic and abiotic stresses. In the present study molecular methods were used for identifying Bacillus endophytic bacteria isolated from Brazilian sweet corn. SDS-PAGE of whole-cell protein extract of forty-two isolates revealed a high number of scrutinable bands. Twenty-four isolates were identified in nine different groups of duplicated bacteria and eighteen were identified as unique. Some highaccumulated polipeptides with variable length were observed in almost isolates. Partial sequencing of 16S ribosomal gene revealed that all isolates are Bacillus sp. and among thirteen isolates with similar protein profiles, two were different strains. Among the forty-two isolates identified by rDNA sequencing, Bacillus subitilis and B. pumilus were the most frequenty species (15 and 12 isolates, respectively) followed by B. licheniformes (7 isolates), B. cereus (5 isolates) and B. amiloliquefascens (3 isolates). According to present results, SDS-PAGE technique could be used as a fast and cheap first tool for identifying interspecific variation in maize endophytic bacterial collections while rDNA sequencing could be applied for analyzing intra-specific variation among isolates with similar protein profile as well as for taxonomic studies.
INTRODUCTION
Endophytic bacteria are ubiquitous in virtually all plant on earth. Microbial endophytes, mainly bacteria and fungi, are defined as microorganisms that are detected after surface sterilization of a plant part (3, 42) and are assumed to originate from the seeds, the roots surrounding environment and the aerial portions of plants (46) . The soil, particularly the rhizosphere, is an important source of root endophytes (7, 14) . They are thought to enter the plant by local cellulose degradation or fractures in the root system (16) . Endophytes inside a plant may either become localized at the point of entry or spread throughout the plant (14) . Both gram-positive and gram-negative bacterial endophytes have been isolated from several tissue types in numerous plant species.
Furthermore, several different bacterial species have been isolated from a single plant (28) .
Traditionally, endophytes were assumed to be latent pathogens that did not trigger harmful reactions or disease symptoms and provided no benefit to the host plant (33) .
Nowadays, endophytes refer to symbiotic microorganisms colonizing the interior of plants without causing any pathogenic infection (4) . A large number of experimental evidences demonstrate that bacterial endophytes support the plant growth, development and yielding by synthesizing different plant hormones (1, 4, 5, 7, 11, 27, 46) . In some cases, bacterial endophytes can also accelerate seedling emergence and promote plant establishment under adverse condition (9) .
Moreover, several strains of endophytic bacteria can induce both biotic and abiotic stress tolerance of inoculated plant (19) .
Pathogenic microorganisms affecting plant health are a major and chronic threat to food production and ecosystem stability worldwide (12). Bacterial endophytes are involved in natural plant protection against bacterial, fungal and viral diseases and may represent an important source of biocontrol agents. They produce high amounts of compounds with antimicrobial and insecticidal activity thus improving plant's health (1, 3, 4, 9, 17, 28, 48, 49) . Diseases of fungal, bacterial or viral origin and in some instances even damage caused by insects and nematodes can be reduced following prior inoculation with endophytes (3, 48, 49) . Erwinia carotovora, for example, is inhibited by numerous endophytic bacteria, including several Pseudomonas sp. strains (27) , Curtobacterium luteum, and Pantoea agglomerans (48) .
Furthermore, Wilhelm and coworkers (54) demonstrated that
Bacillus subtilis strains isolated from the xylem sap of healthy chestnut-trees exhibit antifungal effects against Cryphonectria parasitica causing chestnut blight.
Endophytic bacteria are also involved in the biological nitrogen fixation. Several N-fixing bacteria have been isolated from the rhizosphere of many crop plants (11) .
Endophytic diazotrophs, such as Acetobacter, Azoarcus, and Herbaspirillum, in gramineous plants have received special attention because of their occurrence mainly within plant tissues and evidence for significant nitrogen fixation (8, 36, 41) . Therefore, endophytic bacteria-plant interaction has a potential role in developing sustainable systems of crop production (30, 33, 49) .
Endophytic bacteria exert important influence in matter flux on earth (49) . Endophytic methanotrophic bacteria are involved in the control of biogeochemical cycle on the efficient oxidation of methane, leading to highly effective in situ methane recycling to carbon dioxide, which is subsequently used for photosynthesis and fixed by plants into plant sterols (39, 40) . In wetland ecosystems both the efficient recycling of methane and the high organic carbon burial are explained by endophytic symbiosis (40) . Isolates pathogenicity were evaluated in greenhouse conditions in maize and tobacco plants. Nonpathogenic isolates were reinoculated and recovered in maize and tobacco plants (6) . Stock cultures were maintained on D2 agar slants and incorporated to the tropical maize microbial collection at the Embrapa Milho e Sorgo. In the present study, forty-two isolates were used to evaluate the usefulness of SDS-PAGE as a fast, simple and low cost method for preliminary bacterial identification and rDNA sequencing to validate SDS-PAGE results and taxonomic identification.
SDS-PAGE was performed according to Laemmli (31) 525 and Jackman (24) . An aliquote of 1. SDS, 5% β-mercaptoethanol, 0.02% bromophenol blue).
Samples heated for 10 min in boiled water were immediately placed on ice for five minutes and cooled. These samples were centrifuged for 10 min at 958 x g and 15 µL of supernatants were load onto a 12% acrylamide gel.
Electrophoresis was performed in 10% Tris-Glycine buffer Bacterial 16S rDNA partial sequences generated in the present study were deposited in EMBL/GenBank/DDBJ nucleotide sequence data libraries and their respective accession numbers are shown in Table 1 . The DNA sequences were analyzed in the GenBank database using the algorithm BLASTN (2) and CLUSTAL W (51) to identify the most similar 16S rDNA sequences (table 1) .
RESULTS
In the present study, SDS-PAGE technique was used as a first-step procedure for identifying endophytic Bacillus pumilus, B. Licheniformis, B. pumilus and Oceanobacillus iheyensis) ranged from 88% to 76%, but it was still high.
In the present study, the partial DNA sequencing of 16S
rRNA gene was performed in order to validate SDS-PAGE results. The 16S rRNA gene was amplified by PCR using 16F27 and 16R1542 universal primer (18 
DISCUSSION
Although SDS-PAGE of bacterial whole-cell protein extracts is shown to be very sensitive to taxonomic differences its use is still limited in some bacterial species (20, 21, 26, 38) . showed high similarity with the strain FO-033 of B. pumilus isolated from spacecraft (53) .
The present result with sweet corn is in accordance with previous study concerning to bacterial community present in 14 maize Chinese cultivars (14) . In that study, Bacillus spp.
was the endophytic bacterium with a higher frequency in roots with eight species been identified (B. (34) found that endophytic bacterial community in sweet corn 
